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AB Data are presented on the laser operation of photoexcited active 
hexagonal photonic lattices consisting of a 

GaAs -AlAs superlattice slab waveguide patterned with Zn-disordered AlfeaAs 
posts that are converted to oxide. The semiconductor-oxide -post 
photonic lattice structure lases without the benefit of 

cleaved edges or other reflecting interfaces owing to strong local optical- 
feedback provided by the high refractive index contrast between oxide ' 
posts and the active GaAs-AlAs superlattice. As the pump area is increased 
at constant pump power, the threshold intensity decreases as higher Q 
modes m an effectively larger cavity are excited. Similar / 
hexagonal photonic lattices with nonoxidized 

posts (disordered AlGaAs posts) operate as lasers, but only with the 
assistance of cleaved edges and by shifting to longer wavelength. The 
oxide post photonic lattice is compatible with 
current -driven photonic lattice lasers or active 
filters . 

CC A4255P Lasing action in semiconductors; A7865J Optical properties of 

nonmetallic thin films; B4320J Semiconductor lasers; B2530C Semiconductor 
superlattices, quantum wells and related structures 

CT ALUMINIUM COMPOUNDS; GALLIUM ARSENIDE; III-V SEMICONDUCTORS- LASER 
FEEDBACK; OPTICAL PUMPING; PHOTONIC BAND GAP; QUANTUM WELL LASERS- 
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ST oxide post GaAs -AlAs superlattice photonic lattice; photopumped 
laser operation; photoexcited active hexagonal photonic lattices 
; GaAs-AlAs superlattice slab waveguide; Zn-disordered AlGaAs posts- 
semiconductor -oxide -post photonic lattice structure; strong local 
optical feedback pro; high refractive index contrast; pump area; constant 
pump power; threshold intensity; higher Q modes; effectively larger 
cavity; hexagonal photonic lattices; nonoxidized posts; 
disordered AlGaAs posts; cleaved edges; longer wavelengt; oxide post 
photonic lattice; GaAs-AlAs; AlGaAs :Zn 

CHI GaAs -AlAs int , AlAs int, GaAs int, Al in t/ As int, Ga int, AlAs bin, GaAs 
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Zn dop ' 
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p. 4969-72. 13 refs. ' ' 
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AB Two-dimensional square and hexagonal lattices exhibit 

S°!° D f^ band ^V 0 ™ t0 8- and p- polarized waves. These gaps 
occur from an overlap of the gaps between the first and second p bands and 
higher s bands. A dielectric structure with a hexagonal JSSce of air 
holes requires a lower index contrast to generate a band gap and five's 
rise to larger gaps than a square lattice" Furthermore, square and 
hexagonal lattices of dielectric rods in air do not give 

degeneracies. 9aPS ^ ^ asymn,etr y is introduced to lift the 
CC A7820D Optical constants and parameters 
CT ENERGY GAP; OPTICAL CONSTANTS 

" £?SSL band 9apS; ™ Square la ttices; 2D hexagonal lattices; 

degeneracir"'' " ^ " ^ dielectric structure; dielectric rods; 
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TI K; e nhn,° f ' Sh t P ^ orientati °tts of scatterers and lattice symmetries on 
the photonic band gap in two-dimensional photonic crystals 

S ^SSL* Rongzhou; Wang, Xue-Hua; Gu, Ben-Yuan; Yang, Guo-Zhen 

Rep China Physics ' Chinese Aca ^my of Science, Beijing, 100080, Peop. 
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CC Properties^ 1 ' EleCtron ' and Mass Spectroscopy and Other Related 

^ or e iS?^ C w^ d H S ^ UCtU . reS ° f 2 - dimens i°^l Photonic crystals consisting 

Wlth dlfferent symmetries and scatterers of various shapes, 
orientations and sizes are studied numerically. Specifically, 4 types of 
lattices (triangular, hexagonal, square, and 

rectangular) and 5 different shapes of scatterers (hexagon, circle 
square, rectangle and ellipse) are considered. The scatterers are either 

Si' ^ ^ ° r r ° dS in dielec - media - The la "ice symmetry 

ruJ I properties of the scatterers can affect the band gap size! 

Given a lattice symmetry, the largest abs. photonic band gap is achieved 
by selecting a scatterer of the same symmetry; e.g., hexagonal rods In 
triangular or honeycomb lattices, square rods in square lattices, and 
rectangular rods in rectangular lattices. The band gap can be further 
maximized by adjusting the orientation and size of the scatterers; but no 
simple, systematic rules can be drawn. 

ST shape orientation scatterer photonic band qap 

IT Band structure 

Photonic crystals 
Photonics 

(effects of shapes and orientations of scatterers and lattice 
symmetries on photonic band gap in two-dimensional photonic 
crystals) 
IT Band gap 

(photonic; effects of shapes and orientations of scatterers and 
lattice symmetries on photonic band gap in 
two-dimensional photonic crystals) 
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Gadot, P.; Chelnokov, A. ; De Lustrac, A.; Crozat, P.; Lourtioz, J -m • 
Cassagne, D. ; Jouanin, C. ' ' 
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73-3 (Optical, Electron, and Mass Spectroscopy and Other Related 
Properties) 

existence of complete photonic band gap in 
graphite-type photonic crystals, thereby confirming theor. predictions 
reported in previous studies. Expts. were performed at microwave 
frequencies from 27 to 75 GHz using two-dimensional hexagonal 
lattices of alumina rods. Transmission spectra measured for E 
(TO) and H (t¥T polarizations and for different orientations of the 
two-dimensional lattice are in excellent agreement with numerical calcns. 
The complete photoiucJaa^jgap results from the overlap of E7 and H5 
forbidden bands. Attenuations larger than 30 dB are measured for 
structures comprised of only four rows of alumina rods 
microwave photonic band gap hexagonal lattice; alumina hexagonal 
lattice photonic band gap 
IT Band structure 

™ „ ' microwave Photonic band gap in hexagonal lattice of alumina rods) 
IT Band gap 

(photonic; microwave photonic band gap in hexagonal lattice of alumina 

rods) 

IT Microwave spectra 

(polarized; microwave photonic band gap in hexagonal lattice of alumina 
rods) 

IT 1344-28-1, Alumina, properties 
RL: PRP (Properties) 

(microwave photonic band gap in hexagonal lattice of alumina rods) 
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AB Data are presented on the lkser operation of photoexcited active 
hexagonal photonic lattices consisting of a 

GaAs - AlAs superlattice slab waveguide patterned with Zn-disordered AlGaAs 
posts that are converted to oxide. The semiconductor-oxide-post 
photonic lattice structure lases VLthout the benefit of 

cleaved edges or other reflecting \nterfaces owing to strong local optical 
feedback provided by the high refractive index contrast between oxide 

superlattice. As the pump area is 
increased at const, pump power, the threshold intensity decreases as 




posts (disordered AlGaAs pofets) operate as lasers, but only with the 
assistance of cleaved edges aW by shifting to logger wavelength The 
oxide post photonic lattice is\ompatible with eiengtn. The 

current -driven photonic lattice lasers or active 
filters. \ 

ST aluminum gallium arsenide oxide Dost laser 
IT Lasers * 4 

Optical waveguides 

^n- Um ? e l- aS f r operation of °\ ide P°st GaAs-AlAs superlattice 
pnotonic lattice) \ 

IT 106070-10-4, Aluminum gallium arsenide\(AlO . 7GaO . 3As) 
RL: DEV (Device component use); USES (Uses) 

(photopumped laser operation of oxide\post GaAs-AlAs superlattice 
photonic lattice) \ 
IT 7440-66-6, Zinc, uses \ 

mseT (DeViCe COmp ° nent USe) ; M0A < M °difier or additive use) ; USES 

(photopumped laser operation of oxide post GaAs-AlAs superlattice 
pnotonic lattice) 
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